Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.003 Å; R factor = 0.068; wR factor = 0.208; data-to-parameter ratio = 18.2.
In the centrosymmetric title compound (dtne), C 14 H 32 N 6 , two 1,4,7-triazacyclononane (tacn, or 1,4,7-triazonane) moieties are linked together each at an amino position by a single ethylene spacer. The molecular packing is supported by pairs of intermolecular N-HÁ Á ÁN hydrogen bonds, which form R 2 2 (22) ring motifs and link the molecules into infinite chains running parallel to the a axis.
Related literature
For an investigation into the coordination chemistry of dtne derivatives and similarly bridged polyaza macrocyclic frameworks, see: Schrö der et al. (2000) . For dinuclear metal complexes of related ligands, see: Sinnecker et al. (2004) ; Marlin et al. (2005) . For the crystal structure of the related compound 1,4,7-triazacyclononane (tacn), see: Battle et al. (2005) . For the structures of other metal complexes of dtne, see: Li et al. (2009) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the preparation of a similar compound, see: Burdinski et al. (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Data collection: COLLECT (Nonius, 2000) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . 
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Comment
The coordination chemistry of ligand frameworks which contain two tacn moieties linked by two to six carbon atoms has been extensively studied (Schröder et al., 2000) . The ability of these so-called "earmuff" ligands to form dinuclear metal complexes, in which two metal centres lie in close proximity, has provided a useful means of investigating the active sites of various biological systems. For example, the dinuclear manganese complexes of ligands dtne (Sinnecker et al., 2004) and 1,2-bis(4,7-dimethyl-1,4,7-triaza-1-cyclononyl)ethane (Me 4 dtne) (Marlin et al., 2005) have received particular attention as a means of investigating Photosystem II. Whilst crystal structures of several dtne transition metal complexes have been reported (Li et al., 2009) , the structure of the free ligand in the solid state has, until now, remained elusive.
We can report that dtne crystallizes in the triclinic space group P -1 with one molecule in the unit cell. The asymmetric unit contains one-half molecule with the other half generated by a centre of inversion which lies at the midpoint of the C7-C7 i bond [Symmetry code: (i) = -x, -y, -z] (Figure 1 ). The bond lengths and angles within each tacn moiety are comparable to those found in the crystal structure of 1,4,7-triazacyclononane hemihydrate (Battle et al., 2005) . The N3-C7-C7 i bond angle is 112.12 (15) (Bernstein et al., 1995) and link the molecules into supramolecular one-dimensional chains which run parallel to the a-axis.
Experimental 1,2-Bis(1,4,7-triaza-1-cyclononyl)ethane, commonly referred to by the abbreviation dtne, was prepared by a modification of the procedure for that of 1,2-bis(4-methyl-1,4,7-triazacyclononyl)ethane (Me4dtne) reported by Burdinski et al., 2000 . To a stirred solution of 1,4,7-triazatricyclo[5.2.1.0 4,10 ]decane (6.96 g, 5 mmol) in dry acetonitrile (25 ml) was added 1,2-dibromoethane (4.51 g, 2.4 mmol). After 5 days an off-white hygroscopic precipitate was collected by filtration and subsequently dissolved in 6 M hydrochloric acid (100 ml). The resulting solution was heated at reflux for 3 days after which the solvent was removed by evaporation under reduced pressure. The title compound was isolated by the addition of 10 M NaOH (20 ml) and subsequent removal of water by azeotropic distillation with toluene and a water collector. Solvent removal under reduced pressure afforded the title compound as a low melting slightly yellow solid. Crystals appropriate for data collection were obtained by slow diffusion of diethyl ether into a chloroform solution under an inert atmosphere.
Refinement
The carbon bound H atoms were placed in calculated positions and subsequently treated as riding with C-H distances of 0.99 Å and U iso (H) = 1.2Ueq(C). The hydrogen atoms located on N1 and N2 were located on a difference map and supplementary materials sup-2 freely refined with individual isotropic temperature factors. The deepest hole in electron density (-0.33 e A -3 ) is located at a distance of 0.94 Å from C5. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0190 (9) 0.0193 (9) 0.0276 (10) 0.0033 (7) 0.0038 (7) 0.0009 (8) C3 0.0199 (9) 0.0266 (10) 0.0183 (9) 0.0033 (8) 0.0038 (7) 0.0010 (8) C4 0.0205 (10) 0.0246 (10) 0.0181 (9) 0.0061 (8) 0.0024 (7) −0.0028 (7) C5 0.0209 (9) 0.0214 (9) 0.0166 (9) 0.0034 (7) 0.0007 (7) 0.0018 (7) C6 0.0174 (9) 0.0243 (10) 0.0226 (10) 0.0028 (7) 0.0043 (7) 0.0016 (8) C7 0.0231 (10) 0.0193 (9) 0.0205 (10) −0.0007 (7) −0.0025 (7) −0.0014 (8) Geometric parameters (Å, °) 
